N approaches all solved the following mass 874 balance equality constraints and inequality constraints drawn from a priori knowledge about 875 ecosystem structure and physiological constraints. T is the temperature (°C). W 1 is the average mass of a protozoan (7.5) and W 2 is the average 928 mass of a mesozooplankton (3.8×10 6 ). solutions to the equality Ex=f can be rewritten as:
where Z is an orthonormal matrix that is calculated by the singular value decomposition of the 936 matrix E and x 0 is an initial solution that solves the equality and inequality constraints. We used + jmp × R n , where jmp is a pre-selected jump length and R n is a vector with the same 942 length as q n that is drawn from a random normal distribution.
943
2) The mirror algorithm is used to reflect the solution q n+1 off hyper planes defined by the 944 inequalities (Eq. 3), to ensure that the solution derived from q n+1 will also satisfy the 945 inequality constraints.
946
3) x n* is then defined such that x n* = x 0 + Zq n+1 and the probability of x n* and x n with respect 947 to Eq. 2 are calculated: (p(x)=e
). ≤ p(x n* )/p(x n ), then x n* is accepted as a solution and appended to the matrix of solutions 952 as x n+1 , and the process is repeated from step 1. 6) Else, x n* is rejected as a solution and the process is repeated from x n at step 1.
954
This process generates a series of solution vectors that satisfy the equality (Eq. 1) and inequality separately for each model run to allow acceptance rates that were typically in the range of 10%.
959
Each MCMC solution was preceded by a burn-in period equal to 20% of the total run length.
960
This burn-in period was used to ensure that the overall solution was not influenced by the 961 arbitrary choice of x 0 . To allow for rapid dispersal from the initial location (x 0 = L2MN 962 solution), for the beginning of the burn-in period we used a standard deviation (ζ) for the 963 approximate equalities (Eq. 2) equal to 10 times the ζ that would be used throughout the rest of 964 the random walk. Random walk length was at least 100 million, but was adjusted to ensure that 965 for all unknowns (flows) the difference between the mean of the first half of the random walk 966 and the mean of the second half of the random walk was less than 5%. 1) Given solution x n = x 0 + Zq n a new solution is found by a random jump such that q n+1 = q n 981 + jmp × R n , where jmp is a pre-selected jump length and R n is a vector with the same 982 length as q n that is drawn from a random normal distribution.
983
2) The mirror algorithm is used to reflect the solution q n+1 off hyper planes defined by the 984 inequalities (Eq. 3), to ensure that the solution derived from q n+1 will also satisfy the 985 inequality constraints. selected by a random jump such that ∂ U,n* = q n + jmp 15 × R n , where jmp 15 is a pre-988 selected jump length and R n is a vector with the same length as ∂ n that is drawn from a 989 random normal distribution. 5) x n* is then defined such that x n* = x 0 + Zq n+1 and the probability of x n* and x n with respect 
